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Problem Statement

How will climate change and human
Infrastructure alter flow regimes to
Influence Iinvasion by saltcedar and NZ
mudsnails?




System Background




Western Rivers: Altered Structure & Function
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Western Rivers: Species Invasions

B Current filters determine establishment of invasive species

Pool of potentially invasive species

w3 1@%

SR MR~ M8
‘: 1 _,p' Cold Winter Natural Low Riverine
j temperatures hypoxia flow regime salinity habitat

Some species pass through filters to become invasive

Lnantrul
~0.00-0.01 \. 1 1 | / Fish
- n*uz - 01: Different species pass thmugh filters to become invasive




Species of Concern: New Zealand Mudsnail
(Potamopyrgus antipodarum)

= VERY high production
= Hall et al. (2003, 2006)
= Usurp basal resources at

expense of native
consumer species

= Low quality prey for native
and recreatlonal flshes




Species of Concern: Saltcedar or Tamarisk
(Tamarix ramosissima)
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Tamarisk: Thermal Controls on Distribution
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Tamarisk: Hydrologic Controls on Distribution
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Fig. 2.
USGS stream flow gages are indicated with black and white symbols, dams are indicated by black lines normal to streams, and gray
dots indicate Tamarix sampling sites.

Study-site map showing the western United States. Only rivers included in the analysis are included in the diagram.
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Tamarisk: Hydrologic Controls on Distribution

Location of 64 sites along 13 western
| rivers having different degrees of river
| regulation and flow alteration.
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Fis. 2. Study-site map showing the western United States. Only rivers included in the analysis are included in the diagram.
USGS stream flow gages are indicated with black and white symbols, dams are indicated by black lines normal to streams, and gray
dots indicate Tamarix sampling sites.
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Fii. 5. Models of Popufus and Tamariv abundance as a
function of index of flow modification (IFM). Loess regression
was used to determine the form of the functions (grey dotted
curves, smoothing parameter = 1). The nonlinear power
function fitted to Populus was significant (solid black line, P
<< 0.0001), indicating that Populus abundance declines as a
function of flow modification. The polynomial relgressiun fitted
to Tamarix abundance was also significant (R™ = 0.12, P =
0.02), indicating that Tamarix abundance is highest at
intermediate levels of low modification. Solid circles represent
Tamarix and the open circles show Populus.




Tamarisk Habitat Suitability Precedents
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Fii. 4. Potential range for P. antipodarwm in North America predicted by the training North American data set. Circles on the
map are the test data points of P. antipodarum in North America. For further details, see the legend to Fig. 1.




Working hypothesis:

Within thermally suitable envelope ...local
invasion success will be dictated by habitat
sultability and dynamics (hydrologic,
geomorphic) and by biotic factors, which can
be linodeled at the ecologically relevant
scales.

Goals: Explain current distribution of key




Toward Fluvial Processes... Tamarisk
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Toward Fluvial Processes... Tamarisk

For sites that are thermally suitable ...

Tamarisk
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Modeling combined processes for invasion
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Project Implementation:
Hydrogeomorphic Models for

Tamarisk




Framework

Capture main fluvial and biological processes that are spatially
distributed through network and assess sensitivity to climate
change and water management




WEAP: Overview

Watershed Evaluation And Planning System (http://weap21.org)
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GVC: Overview
Geomorphic Valley Classification
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Model framework: present and next steps

Future flow regime
scenarios at hundreds -
of nodes within ) UL
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Growth and

Mortality




Agent-Based Floodplains




Expected Outcomes

e More mechanistic (dynamic) and appropriately scaled basis
for projecting invasion risk of riverine species and/or
responses of native species to future hydrogeomorphic
change.

* Risk map - decision support system given high
uncertainties in multiple, linked models. (Not precise
point predictions)

« Framework forthinking about the spatial distribution of
threats and how to contemplate proactive management.
(Not make precise predictions)

« FUture extension to capture social processes to examine
+. cost-benefits of spatially-distributed water management?
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